Non-surgical bleeding in patients with ventricular assist devices could be explained by acquired von Willebrand disease.
Outcomes after ventricular assist device (VAD) implantation have significantly improved during the last decade. However, bleeding episodes remain a serious complication of VAD support. This cannot be explained by the individual anticoagulation regimen alone in several cases, but may be symptomatic of acquired von Willebrand disease (VWD). The leading finding in acquired VWD (AVWD) is the loss of large multimers which results in diminished binding to collagen and to the platelets. We, therefore, analysed patients with two VAD types for laboratory parameters of VWD and compared them with patients after heart transplantation (HTX). Seven patients with a HeartMate II left-ventricular assist device and five patients who received a Thoratec biventricular assist device were included in this study. Eight HTX recipients served as controls. Analysis included international normalized ratio (INR), partial thromboplastin time (PTT), platelet count, von Willebrand factor (VWF) antigen, collagen binding capacity, ristocetin cofactor activity, the ratios of the latter two to the VWF antigen and presence of large VWF multimers. The VAD and HTX groups did not differ with regard to age or time-point of analysis after surgery. INR and number of platelets were comparable in both groups, PTT was prolonged in VAD patients. Both VAD and HTX patients had elevated but comparable amounts of VWF antigen. However, large multimers were missing in all of 10 tested VAD patients. In contrast, five of six tested HTX recipients displayed normal multimer pattern. Indeed, collagen binding capacity and ristocetin cofactor activity (which measures binding of VWF to platelets) were lower in VAD patients compared to HTX recipients. Impaired coagulation associated with VADs was also reflected by the diminished ratios of collagen binding capacity and ristocetin cofactor activity to VWF antigen. A pathologic collagen binding ratio was found in all 10 tested VAD patients and one of the eight HTX patients, a reduced ristocetin cofactor activity ratio in 10 of 12 VAD and one of eight HTX patients. Non-surgical postoperative bleeding after VAD implantation could be explained by an AVWD. Several pharmacologic treatment options (tranexamic acid, desmopressin, VWF-factor VIII concentrate, recombinant factor VIIa) may arise from our data. Improved VAD design could prevent this problem in the future.